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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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Section A — Scope and Equipment (or System) Description

The Electron Positron Proton Spectrometer (EPPS) is mounted in a TIM (Ten-Inch
Manipulator) system on the Omega-60 or Omega-EP laser facilities at the University of
Rochester, Laboratory for Laser Energetics (LLE), when in use, see Fig. 1. The
Spectrometer assembly, shown in Fig. 2, is constructed of a steel box containing magnets,
surrounded by Lead 6% Antimony shielding with SS threaded insert, sitting on an
Aluminum 6061-T6 plate.

Fig. 1. The EPPS with TIM interface Fig. 2. The EPPS assembly

To meet LLE TIM moment loading requirements, a counter-weight is added when the
diagnostic is mounted in the TIM, see Fig. 3. For moving the diagnostic a two person
lifting handle is used, see Fig. 4.

Fig. 3. The EPPS with counter weight and  Fig. 4. The EPPS with TIM
pointer, mount in TIM Boat interface and lifting handle
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Section B — Operational Hazards

Failure of the EPPS device or device mechanical support components could cause injury to
personnel, damage to equipment, and may have significant impact on programmatic
schedule and cost.

There are no electrical hazards in the EPPS device.

Section C — Operational Procedure

Use of the EPPS at LLE is governed by LLE procedure D-TX-P-016.

Section D — Design Calculations

The analyses of the EPPS as compiled in this safety note can be split up into the following
subsystems: The TIM Interface, the EPPS and TIM Mounting Interface, and the EPP

Spectrometer Assembly.

Each of these subsystems contains numerous load path elements as enumerated in Fig. 5
and Table 1.

f—New Longer 10-32 SS SHCS

S5 Lifting Plate—, _t.. ~Lead
\ ‘/‘ ‘/"l
] / /
~
Steel Box— SN N
\ P
/
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= D1
— SECTION A-A
SCALE .75 +)
Fig. 5a. EPPS Load Path elements. Fig. 5b. EPPS Load Path elements,

sectioned side view of spectrometer.
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Table 1: Load path elements.

1 | TIM Mounting Rail (Left mounting rail, TIM mounting) | Fourteen 10-32 SS | App. A
to TIM Boat fasteners
2 | TIM Mounting Rail to TIM Mounting Frame (Arm, Twelve 10-32SS | App. A
TIM mounting) fasteners
3 | TIM Mounting Frame (Arm, TIM mounting) to Support | Six 10-32 SS App. A
Plate (Support plate — TIM mounting) fasteners
4 | Support Plate (Support plate — TIM mounting) to Side Four 10-32 SS App. A
Plate fasteners
5 | Hoist Ring to Lifting Bracket One %”-13 App. A
fastener
6 | Lifting Bracket to Side Plate Four 10-32 SS App. A
fasteners
7 | Lifting Handle to Lifting Bracket Two 3/8”-16 SS App. A
fasteners
The TIM boat structure is outside of the scope of this safety note. This safety note
includes everything from the mounting to the TIM boat to the spectrometer.
The following table lists the factors of safety for each load path item:
Table 2: Factors of safety for the EPPS.
Configurations Stress| Yield | Ultimate Safety |Safety| Required
(ksi) | Stress|  Stress Factor |Factor| Safety
(ksi) (ksi) (yield) (Ult) | Factor*
1.1 TIM Rail/ TIM Boat Bolt {1.16 |30.0 25.9 3SY
Stress, von Mises
1.2 TIM Rail/ TIM Boat 501 |20.2 4.0 3SY
Tapped Holes, Shear
1.1a TIM Rail/ TIM Boat 1.41 |30.0 21.3 1SSY
Bolt Stress, von Mises
2.1 TIM Frame/ TIM Rail 2.29 |30.0 131 3SY
Bolt Stress, von Mises
2.2 TIM Frame/ TIM Rail 3.56 |20.2 5.7 3SY
Tapped Holes, Shear
2.1a TIM Frame/ TIM Rail  |3.07 [30.0 9.8 1SSY
Bolt Stress, von Mises
3.1 TIM Frame/ Support 0.72 |30.0 41.9 3SY
Plate Bolt Stress, von Mises
3.2 TIM Frame/ Support 2.86 |20.2 7.1 3SY
Plate Tapped Holes, Shear




Lawrence Livermore National Laboratory
Engineering Directorate Safety Note

EDSN10-000004-AA

Page 6 of 51
Name: S. Ayers
Date: 4/6/2010

Title Electron Positron Proton Spectrometer

Configurations Stress| Yield | Ultimate Safety |Safety| Required
(ksi) | Stress|  Stress Factor |Factor| Safety
(ksi) (ksi) (yield) (Ult) | Factor*

3.1a TIM Frame/ Support 1.60 |30.0 18.7 1SSY
Plate Bolt Stress, von Mises
4.2 TIM Plate/ Side Plate 571 |20.8 3.6 3SY
Tapped Holes, Shear
4.1a TIM Plate/ Side Plate 1.33 |30.0 225 1SSY
Bolt Stress, von Mises
5.1 Hoist Ring/ Lifting 421 |20.2 4.1 6 SY
Bracket Tapped Holes, Shear
5.1 Hoist Ring/ Lifting 4.21 43.3 10.3 8 SU
Bracket Tapped Holes, Shear
6.1 Lifting Bracket/ Side 1.07 |30.0 27.9 3SY
Plate Bolt Stress, von Mises
6.2 Lifting Bracket/ Side 5.71 |20.8 3.6 3SY
Plate Tapped Holes, Shear
7.1 Lifting Handle/ Lifting |7.39 |30.0 4.1 3SY
Plate Bolt Stress, von Mises
7.2 Lifting Handle/ Lifting |4.50 [17.3 3.8 3SY

Plate Tapped Holes, Shear

* SY=Static Yield, SU=Static Ultimate, SSY=Static+Seismic Yield,

SSU=Static+Seismic Ultimate
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1)

2)

3)

4)

5)

6)

7)

The mounting rails are connected to the TIM boat (the TIM boat is LLE equipment)
using 14 10-32 stainless steel fasteners and helicoil inserts. The fasteners will be
analyzed under both static and seismic loading conditions. The two horizontal and one
vertical seismic forces will be assumed to occur simultaneously, acting through the
center of gravity of the equipment, and will be combined to calculate seismic response
values. Conservatively, only two of the fasteners will be used in the calculations. No
information is known about the inserts in the TIM Boat, therefore the thread shear will
be calculated based on a 10-32 thread directly into aluminum (building additional
conservatism into the calculations).

The mounting rails are connected to the TIM mounting frame using 12 10-32 stainless
steel fasteners and helicoil inserts. The fasteners will be analyzed under both static and
seismic loading conditions. The two horizontal and one vertical seismic forces will be
assumed to occur simultaneously, acting through the center of gravity of the
equipment, and will be combined to calculate seismic response values. Conservatively,
only two of the fasteners will be used in the calculations.

The EPPS assembly is mounted to the Support plate, which is connected to the TIM
mounting frame, using six 10-32 fasteners. The fasteners are assembled through the
TIM mounting plate and threaded into the TIM mounting frame. The two horizontal
and one vertical seismic forces will be assumed to occur simultaneously, acting
through the center of gravity of the equipment, and will be combined to calculate
seismic response values. Conservatively, only two fasteners are used for tension
calculations.

The EPPS is secured to the aluminum Support plate, using four 10-32 fasteners. The
fasteners are assembled through the support plate, through the lead shield and threaded
into the steel side plate. The two horizontal and one vertical seismic forces will be
assumed to occur simultaneously, acting through the center of gravity of the
equipment, and will be combined to calculate seismic response values.

The EPP Spectrometer assembly is lifted by a single hoist ring threaded into a 304SS
lifting bracket.

The lifting bracket is mounted to the EPPS, using four 10-32 fasteners. The fasteners
are assembled through lifting bracket, through the lead shield and threaded into the
steel side plate. The two horizontal and one vertical seismic forces will be assumed to
occur simultaneously, acting through the center of gravity of the equipment, and will
be combined to calculate seismic response values. Conservatively, only two fasteners
are used for tension calculations.

The EPP Spectrometer assembly is lifted by two people, using an aluminum handle.
The handle is mounted to the stainless steel lifting bracket using two 3/8”-16 fasteners.
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The following table lists the torque value for each fastener:

Table 3. Torque values for the EPPS.

Item | Screw Minimum Length of Recommended
# Size Thread Engagement Female Threads Torque (in-1bf)
1 10-32 0.29” Al 6061-T6 w/ SS 135

Helicoil Inserts
2 10-32 0.29” Al 6061-T6 w/ SS 135
Helicoil Inserts
3 10-32 0.29” Al 6061-T6 13.5
4 10-32 0.29” A36 Steel 13.5
6 10-32 0.29” A36 Steel 135
7 3/8-16 0.625” 304 SS 103.5

Section E - Testing Requirements

No Testing Requirements.

Section F — Labeling Requirements

The equipment needs to be labeled per the requirement in LLE Seismic Criteria
NIF-0116027-AC, with the EDSN number “EDSN10-000004”. If labeling is not possible,
the equipment must be bagged and tagged with the EDSN number “EDSN10-000004".
The equipment needs to be labeled per the requirement in LLE Seismic Criteria
NIF-0116027-AC, “For Use at LLE Only”. If labeling is not possible, the equipment must
be bagged and tagged with the message “For Use at LLE Only”.

Section G — Associated Procedures

None

Section H — References

1. Engineering Design Safety Standards Manual, M-102, Lawrence Livermore
National Laboratory, 2009.

2. Recommended Seismic Criteria for LLNL Equipment Located at LLE,
NIF 0116027-AC, 12/18/2009
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Appendix A — Calculations
System Weight & CG:

W oo = 831bE Weight of Spectrometer Assembly (Obtained from M. Saculla
CAD Model 3/31/10)

EpEC

cgspect ‘= 8727 from the Tooling Balls. ©G = 338.125" from the last set of rollers
an TIM (Ohtained from M. Saculla CAD Model 3/31/10)

Material Properties:

Ty Al6061TE = 35000psi Yield strength of Aluminum BOB0-TE
Ty S5 bolt = 30000 pst Yield strength of SS bolt
Ty S5 bolt = 30000 pst Ultimate strength of S5 holt
Ty Leadhnt = 4100pst Yield strength of Lead-6% Antimany
Ty HevMet = S0000ps=1 Yield strength of Heawy Metal, 17.5 gmfce from Rembar
Ty 30455 = 30000ps Yield strength of 304 Stainless Steel
Ty 30455 = 75000psi Ultimate strength of 304 Stainless Steel
oy 436 = 36000psi Utimate strength of A3E Steel
Seismic:
Z:=0.15 [=110
Cp =i Elevated equipment
5Dy = Z1C, =103 Harizontal Seismic Demand
b [%]Z-I-Cp =012 Yertical Seismic Demand
5D, = 8Dy = 0.3 8Dy 1= 8D, = 0.2 8D, = 8D} = 0.3

TIM Interface

W

Tooling Balls —

\

- |
Yl Tl fertace T Mowtig g ]| g

Axis used for seismic calculations

EPPS Analysis, 5. Ayers
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1. TIM Mounting Rail {Left mounting rail - TIM mounting) to TIM Boat

Given:
W= Wspect= 25 Ibf Dead weight of Spectrometer Assembly
Cqy = CGspect — 0625in= 8102 1n C of Spectrometer Assembly
dy. = 15in Distance between fasteners (x-direction)
digi= (51704 75+ 75+ 54+ 54yin = 7.751n Distance between fasteners (Z-direction)
fyyi=2 MNumber of fasteners used for tension only
Oy = 14 Total number of fasteners
TIM Interface
oy i
|
><—| L &
v I;UMMM.}I}M&IW SWEHJ
TIM Interface

;{-—l . e &
| Spectrometer

N an
=0 A |

[

EFPS Analysis, 5. Ayers &
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1.1 10-32 Fasteners:

Dy = 0.19mn Nominal diameter of 10-32
TPI = i
m
D =D ,— L =0.159-in Mean diameter of fastener
ml nl TPI
1
2
(D 1)
A= M = 0,02 in2 Area of fastener
W,-CGy : A
Ty = ———— = 22.956-1bf Tensile force acting on fastener
dyemy
T 3 . )
0= ——=116x 10"psi Tensile stress in fastener
Aml
4 :
Tallowl bolt = G}"_SS_])O!T =3x 10 -psi Yield strength of SS SHCS

T,
SF; = gl = 25867 Static Factor of Safety for Fastener

¥
1.1a Seismic Analysis:

SD; = SD-W; = 25.5-1bf
SDy) := SDy-Wy = 17:Ibf

SD,; := SD,-W; = 25.5.Ibf

X-Dir:
SD.,
T1SDx = e 92.023-psi Shear stress in fastener, including seismic
Not]"Am1
Y-Dir:
Wy + 8D, 4 )-CG
Tygpy = w = 27.547.1bf Tensile force acting on fastener, including seismic
. dieny
Tyspy 3 . . ) o
T = =1.392 % 107 -psi Tensile stress in fastener, including seismic
18Dy
Z-Dir:
SD.
TSPz ! = 92.023-psi Shear stress in fastener, including seismic
Niot1*Am]
< . :
918D = 915py = 1392 % 107 psi Resultant tensile stress in fastener

2 2 )
TISD = {T1SDx t T1spz = 130.14psi

EFPS Analysis, S. Ayers 3

Resultant shear stress in fastener
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2 2 3 . . . . . . .
OymlSD = ’c‘rl sp * 3\ mgp =141 %10 -psi Von Mises stresses in fastener, including seismic

T
SFygp = Jallowlbolt 21.279 Seismic Factor of Safety for Fastener

9ym1SD
1.2 Thread Shear in the Tapped Holes:

Tyieldl 2= Ty Al6061T6 = 3.5 104-psi Yield strength of Aluminum

Dy = 0.159-in Information on threaded inserts is unknown,
assume no inserts (this is a conservative
assumption)
Ley := 1.5D,) = 0.285-in Length of engagement unknown, assume 1.5
times the diameter (minimum)
D q-Le
A= —t L =0.071 -in2 Shear area of female threads
’ 7
T
Tthreadl = —— = 323.007-psi Shear stress in female threads
)|
2
F = 0.60 "Dl 356279.bf  Force due to preload torque
preloadl == ¥ allowlbolt’ Shig
Fpreluud] 5 i Shear stress in female threads, due to preload torque
Tpmlaadl —e—— 5013.16-ps1 X P q
sl
Tmaxthreadl = | Tpreloadl £ Tpreloadl > Tthreadl 5013.16.ps Maximum shear stress in female threads
Tthread] otherwise
Tyieldl .2
SFiread] = = = 4031 Factor of Safety for Female Threads
\!E'Tmaxthrcadl
1.2a Seismic Analysis:
Y-Dir:
Tispy ) o
Tthread1SDy ==~ = 387.608-psi Shear stress in female threads, including seismic in the
' Aq] ¥-direction
Tthread1SD ©= Tthreadl SDy 387.608psi Combined Shear stress in female threads, including seismic
Oyieldl 2 _—
= 53133 Seismic Factor of Safety for female threads

SF,. oy = ——
threadl SD
V3 Threadl SD

EPPS Analysis, S. Ayers 4
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1.3 Recommended Torque:

Fbull_viuldl: Tallow1boltAm1 = 993.798-1bf

Maximum force allowed on SS bolt

; Tyieldl.2 3 .
Fthread yield1 = T-Aﬂ] = 1.436 x 107-1bf Maximum force allowed on female threads
Fnax torquel = |Fbolt yieldl ¥ Fihread yieldl = Foolt yieldr = 393.8-1bf Maximum force allowed

Fihread | yieldl otherwise

K] =020

T} 3= K1 Doy Frnax_torque1(0:6) = 13.539-in-Ibf

EPPS Analysis, S. Ayers

on Bolt / Female
Threads

Friction factor for threads, per EDSS table 1.2-1,
section 1.2.4.2, rev 1 (Female threads =
Stainless Steel, Male threads = Stainless Steel,
Friction = Lubricated - Silver Plated)

Recommended torgue for bolt (60% of material
vield strength used, per EDSS section 1.2). The
TIM Boat has S8 threaded inserts, therefore the
bolt will actually yield first.
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2. TIM Mounting Rail (Left mounting rail, TIM mounting) to TIM Mounting Frame {Arm, TIM mounting)

Given

WE = Wspect = 85 h{

CG2 T CGspect_ 0.625in = 8102.1n
do, = 13125m

dyei= (5170 + .75 + 73)in= 6.67-in
Oy = 2

Nyopp = 12

Dead weight of Spectrometer Assembly

25 of Spectrometer Assembly

Distance between fasteners (x-direction)

Distance between fasteners (7-direction)

Mumber of fasteners used for shear, due to moment loading

Total number of fasteners
TIM Interface =,
A

TIM Interface —,

LY

@

5 pedrometsr

TR lnterface I’TM n- Tl :E' E ¥

EFPPS Analysis, 5. Ayers
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2.1 10-32 Fasteners:

D= 0.19m
i

m

1 )
B] = ) o — m——=()]159.in
m2 n2 TPI

2
2
) “'(Dnﬂ] s

AmZ 1= ——— (.02-1n

W-:CG5
\.-’2 = ———— = 26.235.1bf

dacmyn

\"‘2 %+
Ty 1.325 x 107.psi

- Am2

Oym2*= 3'(7_]2 = 2.296 % liﬁlj.pﬁi

. B
Tallow2bolt = Ty 88§ bolt = 3 10 -psi

p Tallow2Zbolt
SF5 1= ——————— = 13.068

Tym?2
2.1a Seismic Analysis:

SD, 5= SD Wy = 25.5.1bf

SDyp:= SDy:Wp = 17-1bf
SD, i= SD,- W = 25.5-Ibf

X-Dir:
SD,»
TasDx = 107.36-psi

Diot2 Am2

2 - '
Tym2SDx = jh[TZSDx] = 185.953-psi

Y-Dir:
(W5 + SDy)-CGH
Vogy i= == = 31.482:Ibf
' daenpp
Vaspy 3
T:SD}’: A = 1.591 = 10 ]_.'l'b]

m2

= 13T 2_51--..1-'—‘ 1
Tym2SDy *= of - ‘[-QSD),] = 2.755 x 107.psi

EFPS Analysis, S. Ayers

Nominal diameter of 10-32

Mean diameter of fastener

Area of fastener

Shear force acting on fastener

Shear stress in fastener

Von Mises stresses in fastener

Yield strength of SS SHCS

Static Factor of Safety for Fastener

Shear stress in fastener, including seismic

Von Mises stresses in fastener, including seismic

in the X-direction

Shear force acting on fastener, including seismic

Shear stress in fastener, including seismic

Von Mises stresses in fastener, including seismic in the

¥-direction
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Z-Dir:

SD 5 CGs
Tagpy: ﬁ 2.624.1bf

Lo

d?c{ p J

T28D2
T28Dz - A s 132.545.ps1

ms

: 2_ 1325 4

Oym28Dz = §f 028Dz = 132.545-psi

Sym2SD = “ym2SDx * Fvm2SDy * Tvm2SDz = 3.073

a

g allowZbaolt "

SFaep = 0— = 9.761
vm23D

2.2 Thread Shear in the Tapped Holes:

—
Yyield2.2 = Ty Al6061T6 = 3> % 10 -psi
D2 = 0.159:in
Les = 0.401in

Tr'[)n12']"‘“2

Ags: 0.1 i[12

Tihread2 = OPsi

'n'l)m2
Foreload2 = 0-6%allow2bolt —— = 356.279-1bf

Fp reload?2

Tpreloadz *= e = 3562.97-ps1
Tmaxthread2 Tpreload2 if Tpreload2 = Tthread2
Tihread2 ©therwise
Lo B el
yield2.2 o
SFL}]TCH(Q ¥ 36'{1

JE'Tmaxﬂ wead2

2.2a Seismic Analysis:

Tensile force acting on fastener, including seismic

Tensile stress in fastener, including seismic

Von Mises stresses in fastener, including seismic in the
Z-direction

103.]35 i Von Mises stresses in fastener, including seismic

Seismic Factor of Safety for Fastener

Yield strength of Aluminum

Information on threaded inserts is unknown,
assume no inserts (this is a conservative
assumption)

Length of engagement
Shear area of female threads

Shear stress in female threads
Force due to preload torque

Shear stress in female threads, due to preload torque

3562.97.ps Maximum shear stress in female threads

Factor of Safety for Female Threads

Since bolt pre-load is the greater force on the female threads, no seismic analysis is necessary

EFPS Analysis, 5. Ayers
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2.3 Recommended Torque:

Fholt yield2 Fallow2bolt Am2 = 593.798-1bf Maximum force allowed on SS bolt
Tyield2.2 3 ;
Fthrcad_}-’icld" = —————A 5y = 2021 x 107-Ibf Maximum force allowed on female threads
g s ﬁ |
Frnax_torque2 i~ |Fbolt yield2 If Fitwead yield2 > Foolt yieldz = 3938-bf  Maximum force aliowed on Bolt/
i _ Female Threads
Fihread | yield2 otherwise
Kqy:=020 Friction factor for threads, per EDSS table 1.2-1, section 1.2.4.2,

rev 1 (Female threads = Stainless Steel, Male threads =
Stainless Steel, Friction = Lubricated - Silver Plated)

Ta 3= Ko Dy Fryax lorqueﬁ‘m'6

) = 13,539 in-1bf Recommended torque for bolt (80% of material yield strength
used, per EDSS section 1.2). The TIM Mounting Frame has SS

threaded inserts, therefore the bolt will actually yield first.

EPPS Analysis, S. Ayers
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3. TIM Mounting Frame {Arm, TIM mountin

Given:

Wy o= Wyppe = B51bE
CG3:= (175 + .102)in = 1.852-in
ds, = din

=

doy = (6233 - 0313)in = 5924n
ngzi= 6

gz = 6

2023 [.313

4% (0 201005 THRU ALL
LI @ a7sto10 ¥ .1v0x010 |

i

[e] i e
&% @ 201 +.005 THRU

L@ 375 £01, F 190 .01

Sl bialz]c

[

8375

EFPS Analysis, 5. Ayers

ort Plate (Support plate - TIM mountin

Dead weight of Spectrometer Assembly

CG of Spectrometer Assembly

Distance between fasteners (x-direction)

Distance between fasteners (z-direction)

Mumber of fasteners used for tension only

Total number of fasteners

TIM Interface ——=

<L

Speciometer

r—_— g —8=

i
TIM Interface
5
|
}{—| b
b4

Spectrometer
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3.1 10-32 Fasteners:
Du3: 0.19m

o)

32
TPLy = ==

m

1 -
[)[113 = !)113— — = (},]159-1n

TP13
2
“'(1)1113] 2
= — = 0.02:in
Am3 4 0.02
W3
'|‘3 = —— = 14.167.1bf
143
T3
T4 1= — = 715.732.pai
5 I
AmS

Oym3=+93 = 715.732-ps1

4
Tallow3bolt = Ty S§ bolt = 3 % 10 -psi

Tallow3bolt
SFy = ——— = 41,015

Tym3

3.1a Seismic Analysis:
SDy3:= SDy "Wy = 25.5-1bf
Sl)y3;= S])},-WS = 17:Ibf
SD,3:= SD, W3 = 25.5.1bf
X-Dir:

T3gpx = ————— = 214.72-psi

TymasDx = V3 Taspx = 371.905-psi

Y-Dir:
W, + 5D
3 v3
T?SI)}-"' = 17.1bf
3
T3spy ==
T38Dy = = B58.878-psi
m3

Oym3SDy = 938Dy ~ B58.878-ps1

EPPS Analysis, S. Ayers

Nominal diameter of 10-32

Mean diameter of fastener

Area of fastener

Tensile force acting on fastener

Tensile stress in fastener

Von Mises stresses in fastener

Yield strength of SS SHCS

Static Factor of Safety for Fastener

Shear stress in fastener, including seismic

Von Mises stresses in fastener, including seismic in the

X-direction

Tensile force acting on fastener, including seismic

Tensile stress in fastener, including seismic

Von Mises stresses in fastener, including seismic in the

Y-direction

"
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Z-Dir:
5Dy3 E : . _—
Tygny = ——— = 214.72.psi Shear stress in fastener, including seismic
D13 Am3
Oy m3sDz == V3 Tasny = 371.905-psi Von Mises stresses in fastener, including seismic in the

Z-direction
Tym3SD = Fym3SDx * Svm3SDy * Fvm3SDz 1.603 » 107.psi  Von Mises stresses in fastener, including seismic

7,
SFagp = M = 18719 Seismic Factor of Safety for Fastener

Tym3sD
3.2 Thread Shear in the Tapped Holes:

Tyield3. 2= Ty AlGO61T6 = 3.5« ](;4.psi Yield strength of Aluminum

Dpy3 = 0.159-in Mean Diameter
Leg:= 0.50in Minimum Length of engagement
D _aLe
As: 7“:3 2 0.125-in> Shear area of female threads
T
3 ;
Tthread3 : —% 113.622-psi Shear stress in female threads
2

D3

Foreloads == G'GUallmvShnh'[ ] = 356,2791bf Force due to preload torque

P
] preload3 . p .
Toreload3 = ST 2857.5-psi Shear stress in female threads, due to preload torgue
53
Tmaxthread3 = |Tpreload3 if Tpreload3 > Tihread3 = 2857.5psi Maximum shear stress in female threads
Tihreads ©therwise
Ty 2
SFpreads | gekis 7.072 Factor of Safety for Female Threads
‘!E'Tma.xﬂlread.'i

3.2a Seismic Analysis:

Since bolt pre-load is the greater force on the female threads, no seismic analysis is necessary

EFPS Analysis, 5. Ayers

12
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3.3 Recommended Torque:

Foolt_ yield3 ©= Tallow3boltAm3 = 293.798-1bf Maximum force allowed on SS bolt
A o ZyieldS2 — 2519 % 10°1bf Maximum force allowed on female threads
thread yield3 -~ T g3 = 2519 % b

Frnex torque3 ™ |Fbolt yield3 if Fihread yield3 > Foolt vields = 5()3_x-l¥r?r)grandim force allowed on Bolt / Female

Fihread | yield3 otherwise
R Friction factor for threads, per EDSS table 1.2-1, section

1.2.4.2, rev 1 (Female threads = Aluminum, Male threads =
Stainless Steel, Friction = Lubricated - Silver Plated)

T33+= K3'Dn3'Fmax_lorqueB'(0'6-} =

used, per EDSS section 1.2)

EFPS Analysis, S. Ayers

13.539-in-1bf Recommended torque for bolt (60% of material vield strength

13
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4. Support Plate (Support plate - TIM mounting) to Side Plate
Given:

Wy 1= Wopget = 85:1bf
CGy = (175 + .102)in = 1.852.in

day = (4375 - 1.75)in= 2.625in

d4b = P9
= 4
Oopq = 4
~ New Longer 10-12 55 5HCS.
55 Lifting Plats - ~lLead
Steel Bo H — . .H . /:

SECTION AR
SAE7s (L)

A

re 2107218

e
JN T E T e EE -

[/  [SIEEEHIATEE!

EFFS Analysis, 5 Ayers

Dead weight of Spectrometer Assembly
CG of Spectrometer Assembly

Distance between fastensrs (x-dirsction)
Distance between fasteners (z-direction)
Mumber of fasteners Used fortension only

Total number of fasteners

@

TIM Interface ——= VF— Cl
I
X‘—l $

Specirometer
ki T

_._‘ &

TIM Interface

}{-—l:_e

Spectrometer

14
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4.1 10-32 Fasteners:

D4 = 0.19in Nominal diameter of 10-32
32
TPI, = —
4 in
D =D 4— 21 =0.159-in Mean diameter of fastener
m4 nd TPI
4
2
';'t-([)m ]‘ B
Anpg= T = 0.02-in’ Area of fastener

4
Tallowdbolt = Ty SS bolt = 3 10 -psi
4.1a Seismic Analysis:

SD, 4= SD W4 = 25.5-1bf

SDy 4= SDy-W, = 17:Ibf

SD,4:= SD,-W, = 25.5.Ibf

Yield strength of SS SHCS

X-Dir:
SD.
T4SDx - —h 322.079-psi Shear stress in fastener, including seismic
’ Mot Smd
OymasSDx = \574SD>; = 557.858.psi Von Mises stresses in fastener, including seismic
in the X-direction
Y-Dir:
SD
III4SDy 1= e 4.25-1bf Tensile force acting on fastener, including seismic
g
Tyq
948Dy = il = 214.72-psi Tensile stress in fastener, including seismic
nd
TymA4sDy = 948Dy = 214.72-psi Von Mises stresses in fastener, including seismic
in the Y-direction
Z-0ir:
SD.
TASDz —= 322.079-psi Shear stress in fastener, including seismic
Diorq M4
OymdSDz = \ETASD?_ = 557.858-psi Von Mises stresses in fastener, including seismic

in the Z-direction

Fym4SD = Yyvm4SDx T Yym4SDy T YvmdsSDz = 1330.44-psi

EPPS Analysis, S. Ayers

Von Mises stresses in fastener, including
seismic

15
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ad, :
SF e Seowoplt 22549 Seismic Factor of Safety for Fastener

Iym4SD

4.2 Thread Shear in the Tapped Holes:

Oyieldd.2 = Ty A36 = 36000-psi Yield strength of A36 Steel
Dpy4 = 0.159-in Mean Diameter
Le, = 0.25in Minimum Length of engagement
D _ sLe
A= — 4 0062 in’ Shear area of female threads
Tthreadd = Opsi Shear stress in female threads
2
TDm4
Fpl.cmm“ = 0.60, ) owdbolt’ 356.279.1bf Force due to preload torque
Fprcluud4 L s .
Tpreloadd = ————— 5715-ps1 Shear stress in female threads, due to preload torque
Tmaxthreadd = | Tpreload4 if Tpreloadd > Tthreadd = 5715.psi  Maximum shear stress in female threads
Tihreadd otherwise
s
SFihreadd = yildd:2 = 3.637 Factor of Safety for Female Threads
ﬁ. maxthread4

4 2a Seismic Analysis:
Since bolt pre-load is the greater force on the female threads, no seismic analysis is necessary

4.3 Recommended Torque:

Fholt yield4 *= Tallowdbolt*m4 593.798-1bf Maximum force allowed on SS bolt
: Tyieldd2 96 x 10° Maximunn force allowed on female thread
Fihread yieldd = — 7= A4 = 1.296 x 107-Ibf aximum force allowed on female threads
V3
Fmax_mrquc-’l * Fbo]l_yicldf‘l if Frhmad_yicldd % thlt_yicldd 593.8-Ibf Maximum force allowed on Bolt /

Female Threads

Fi]lruad_yichffl otherwise

K,y:=020 Friction factor for threads, per EDSS table 1.2-1, section 1.2.4.2,
rev 1 (Female threads = Aluminum, Male threads = Stainless
Steel, Friction = Lubricated - Silver Plated)

= ¢ - i
T43= K4 DpsFrax S 4-(0.6) = 13.539.in-Ibf Recommended torqu_e for bolt (60% of material yield strength
used, per EDSS section 1.2)

EPPS Analysis, S. Ayers 16
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6. Hoist Ring to Lifting Bracket

Given

WiR = Wspect =85 Ibf Dead weight of Spectrometer Assembly
Cg = CGspect: 8727-1n CG of Spectrometer Assembly

nyg:= 1 Mumber of fasteners used fortension only
Oy s 0= 1 Total number of fastenars

TIM Interface \~‘
}{j

W

5.1 Thread Shear in the Tapped Holes:

Dhpg = %in Nominal diameter of 1/2-13
TFL = 1
HE. -~ T
Lepp = 1.2in Length of engagement
Tipgtallgr, = 28ft1bf Installation torque, per manufacturer
Kpp =020 Friction factor for threads, per EDSS table 1.2-1, section 1.24 2,

rev 1 (Female threads = Stainless Steel, Male threads = Stainless
Steel, Friction = Lubricated)

TyieldiR = Ty 30455 = 3% 16" psi Yield strength of 304 SS
THHE = Ty 3488 = 7.5 % 104.psi Ultimate strength of 304 55
Drrr = Prmr - 1 — 042340 Wean diameter of fastener
TPl
2

(D
o @ = 0141 .jnz Area of fastener

D Le
Aqmp = f}m = O.?97-m2 Shear area of female threads
Tyr = Wpg = 85.1bf Tensile force acting on fastener

Tar

TihreadHR = T 106586 psi Shear stress in female threads

EFPPS Analysis, 5. Avers 17
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T.
[ = - iR = 336 ]()?'-Ibf Force due to installation torque
instalI[HR BeriiD
HR~nHR
B
T : PR 4213.27-psi Shear stress in female threads, due to installation torque
install[HR Aopery
TmaxthreadHR = | TinstallHR ¥ TinstallHR = TthreadHR 4213.27-psi  Maximum shear stress in female threads

TthreadHR  ©therwise

O
SFrhrcacHIR}‘ = & = 4111 Yield Factor of Safety for Female Threads must be greater than
ﬁ"-’max;hmadﬁk 6 for single point failure
T,
SFhreadiRy = uHEIR = 10277 Ultimate Factor of Safety for Female Threads must be greater
\ﬁ'T.]]M;hmadHR than 8 for single point failure

Look at manufacturers specifications: Manufacturer's factor of safety on ultimate stress... The Crosby data sheet for an
HR-125 UNC Swivel Hoist Ring specifies the ultimate load is 5 times the WLL.

T
HR an 3 = i
Fiotalik = FinstallHR * == 3372 x 107-Ibf Total Load = Bolt Preload + (1/7) Applied Load
Fiotalir 3 ]
TiotalHR = — 4228 « 107.psi Shear stress in female threads, due to total load
“*sHER

TultiiR
SFihreadiRman = —— = 17.737 Factor of Safety for Female Threads must be greater than 5, per

TtotalHR manufacturers specifications

EPPS Analysis, S. Ayers 18
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8. Lifting Bracket to Side Plate

Given:

We = Wypeoq = 85 bf

C@gi= (175 +.102)in = 1.852.in

dg

A
d6b:: 2.551n
g = 4

Dy pe 1= 4

= (3.023 - 398)in= 2625

TiM Inten‘ace—\-- ~—CG

Dead weight of Spectrometer Assembly

C of Spectrometer Assembly

Distance between fasteners (x-direction)

Distance between fasteners (Z-direction)

Mumbrer of fasteners used for tension only

Total number of fasteners

S5 Lifing Plate—

Mew Larger 10-32 55 SHCS

e

Abuminum

Y Steel Sox—
W
= 7
(=) 3718 UNO—Z28 THRY
=5 a0 v [ [#oem@lalalc]
=
gt O s s 2 8004 208 e
e FEEE [ FIFEEAEE
50013 L2 TR
BIEERAEIE]
® ;
mgzetin ww—/ v
i3 scos ot
B e Iy 4 o) [ T e
f— £
2 Rots W —"| @@
2| [ I Bomm | s
i ] 1.300 £018
- 1] (A
b
1.000 28
(35S
P 3588} 01—
El
IE=m

EFPS Analysis, 5. Ayers

SECTION A-

SCALE .75

A~
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6.1 10-32 Fasteners:
Dus: 0.19m

32
TPlg = ==

1 ,
D =D o= =—=01591n
mé 6 pp

Ang = = 0.02-n
W
6
Tg:= — = 21.25:Ibf
L
Te 2
Og=——=1074x 10".psi
mb

2 w L
Tym6 = 496 1.074 = 10" -psi

4 .
Tallow6bolt = Ty S$S bolt = 3% 10 -psi

Tallowsbolt

SFg=———=27943
Tymé

6.2 Thread Shear in the Tapped Holes:

Oyield6.2 = 9y A36 = 36000-psi

D= 0.159-in

Leg:= 0.25in
A 1= ————— = 0.062.1n
36 -

Ts
Tﬂu‘eadé: — 34086?})&[
“'s6

WDmﬁz
Fpreloads = 2-6%llowsholt’ 7
F
preloads .
Tpreloads = — 5 S715-psi

Tmaxthread6 = |Tpreluud6 if Tpreload6 ~ Tthreadé = 5715-psi

Tihreads otherwise

Vil Oyields.2 »
SF threads = J_ = 3.637
3 Taxthreads
EPPS Analysis, S. Ayers

] 356.279-1bf

Nominal diameter of 10-32

Mean diameter of fastener

Area of fastener

Tensile force acting on fastener

Tensile stress in fastener

Von Mises stresses in fastener

Yield strength of SS SHCS

Static Factor of Safety for Fastener

Yield strength of A36 Steel

Mean Diameter

Minimum Length of engagement

Shear area of female threads

Shear stress in female threads

Force due to preload torque

Shear stress in female threads, due to preload torque

Factor of Safety for Female Threads

Maximum shear stress in female threads

20
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6.3 Recommended Torgue:
Foolt vield6 = Tallow6boltdmé = 593.798:1bf Maximum force allowed on SS bolt

Tyield6.2

- 2 3 :
Fthread yields = T-;\sé =1.296 « 107-1bf Maximum force allowed on female threads

Maximum force allowed on Bolt /
Female Threads

Fnax torque6 ™= |Fbolt yields ¥ Fihread yields = Foolt yields = 393.8-1bf

otherwise

Fihread | yield6

Kgi=0.20 Friction factor for threads, per EDSS table 1.2-1, section 1.2.4.2,
rev 1 (Female threads = Aluminum, Male threads = Stainless
Steel, Friction = Lubricated - Silver Plated)

Tegi=KaDooF, o e (0.6) = 13.539-in-1bf Recommended torque for bolt (60% of material yield strength
6.3 6~né t 6 :
S used, per EDSS section 1.2)

EPPS Analysis, S. Ayers 2
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7. Lifting Handle to Lifting Bracket
Given:
WH =W

spect = B510F

CG7 = (1754 .102)in = 1.8521n

Dead weight of Spectrometer Assembly

CG of Spectrometer Assembly

dgpp = Lin Distance H1
dpp = 8.5in Distance H2
dppz = 2.25in Distance H3
ny7i=2 MNumber of fasteners used for tension only
Ny 7= 2 Total number of fasteners
00+.015

( ) l—ls
|
=010 |
1.750 +.015 = @.ms:'gé: THRU X l
[eLonlalare | [BIBEHBAETE]
* Fr F W
— @.900 .015
[#1Zo15]Ala]c X R.12%+.03
A /_‘ A — 2% R.250 £.03
7
_I.__._._._______._ & e ._._._____._._..I_. F
o 2% RLO3D MAX
O15[A
AR 1.500
- 3,750 +.015 ~—
[#].ms]al3]e]
— 4.500 +.015 — )
H[.015]ala]c
(8] 18.500 +.015
[LToma]a] [#L.o1s[ale]c]
Frat]
+.020 - H1
1010 "ong i-r——-‘
#[.018[AB[C)

B0 4015 — |——
0 R
L

A=A
7.13/8-16 Fasteners:
3
D 7= =—in
nH g
16
TPl = —

i

1
D =D r— ——=103121in
mH nH TPIH

2
(D
A m= ZOl) o o

EFPS Analysis, 5. Avers

Mominal diameter of 3/8-16

Mean diameter of fastener

Area of fastener
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7.1a. Pick up Handle by Furthest Edge (worst case).

Wir(deg + dip)

dHl

TH1a: 566.667-1bf

TH1a

e
THla* 7.388 = 10 “Ps1

mH

4
TallowHbolt = Ty _SS bolt = 3% 10 psi

s TallowHbolt :
SFppp, = —————— = 4.061
THla

7.1b. Pick up Handle by One End:

Wi-dy3
I H1b = T = 127.5:1bf
T
H1b s
OHp = *\— = 1.662 = 107-ps1
W
H
THIb - 1.108 = 103{.3131
nH

T, = | 243-1 2—’?"\39v1ﬂ3- i
vmHIb = f 7 H1b (mb] B R

TallowHbolt
SFgp = ———— = 11814

FymH1b
7.2 Thread Shear in the Tapped Holes:
. 4 .
OyieldH.2 = Ty 30483 = 3% 10 -psi

Dy = 0312+in

Lepy = 0.6251n

7D,

_ rley
A=

I 2
AL = 0.307-in"

e
Hl8 1% 107

TthreadH =

EFPS Analysis, 5. Ayers

Tensile force acting on fastener

Tensile stress in fastener

Yield strength of SS SHCS

Yield Static Factor of Safety for
Fastener

Tensile force acting on fastener

Tensile stress in fastener

Shear stress in fastener

Von Mises stresses in fastener

Static Factor of Safety for Fastener

Yield strength of 304 SS

Mean diameter of fastener

Minimum length of engagement

Shear area of female threads

Shear stress in female threads

23
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F = 0.60 " Ot 1381 % 10°-Ibf Force due to preload torgue
preloadH - 0.604lowHbalt” T 381 x 10716 P q
ForeloadH .
TpreloadH = = = 4500-psi Shear stress in female threads, due to preload torque
AsH
TmaxthreadH = | TpreloadH if TpreloadH > TthreadH = 4500-psi Maximum shear stress in female threads
TthreadH otherwise
ineldl—l.? )
SFihreadH i= = 3.849 Yield Factor of Safety for Female Threads
ﬁ' TmaxthreadH

7.3 Recommended Torque:

. __ _ i X
E‘h(‘;lt_yieldH = TallowHbolt Amp = 2-301 % 10 -Ibf

TyieldH .2

o 3
Fthread }’iéldﬂ = T-ASH = 5.314 % 107 .1bf

Fmﬂ:{_mrqucH g
Fihread yieldH otherwise

KH = 0.20

Ty 3= KD Fmax_torquer-(0:6) = 103.544-in1bf

EPPS Analysis, S. Ayers

Maximum force allowed on SS bolt

Maximum force allowed on female threads

Female Threads

Fholt_yicld.H if FThrDﬁd_YiG](‘lH = Fl‘)O]T._Y.lG]dH 2300.97.16f  Maximum force allowed on Bolt /

Friction factor for threads, per EDSS table 1.2-1, section 1.2.4.2,
rev 1 (Female threads = Aluminum, Male threads = Stainless

Steel, Friction = Lubricated - Silver Plated)

Recommended torque for bolt (80% of material yield strength

used, per EDSS section 1.2)

24




Lawrence Livermore National Laboratory
Engineering Directorate Safety Note

EDSN10-000004-AA

Page 33 of 51
Name: S. Ayers
Date: 4/6/2010

Title Electron Positron Proton Spectrometer

Appendix B — Counter Weight

The EPPS Counter weight is shown in figure B-1.

Fig. B-1. EPPS installed in TIM Boat, with Counter Weight.
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System Weight & CG:
Weagr = 101bf
Matetial Properties:
Ty AlG061TE = 35000ps=t
Ty 55 oy = 30000ps
oy 45 = 30000ps
; ;

GSiven:

WI = ch= 18.1hf
dyg= 1.125in
dip = (45— 1135)n= 35375.in

Dy =2

i
—;—
¢
W
1.1 1/4-20 Fastenets:
Dy 1= 025in
TFL; = E
in
. 1 :
Dml i= Dnl - TPTIl =0.2.in
2
™ Dy iz
Bpa1= T = 0.031-in

EFPPS CW Analysis, 5. Ayers

Weight of Counter Weight Assembly (Obtained from k. Saculla
CAD Model 331410}

Yield strength of Aluminurm 6060-TE
Yield strength of S5 bolt

Yield strength of 304 Stainess Steel

Dead weight of Countenveight Assermbly
Distance a
Distance b

Total number of fasteners

Marninal diameter of 1/4-20

Mean diameter of fastener

Area of fastener




Lawrence Livermore National Laboratory
Engineering Directorate Safety Note

EDSN10-000004-AA | Page 35 of 51
Name: S. Ayers

Date: 4/6/2010

Title Electron Positron Proton Spectrometer

¥ (d1a+ dpp)
dla'“

= 38-Ibf
totl

h e I
0y = —— = 1.21 x 10" +ps1
17 A

“ml

= = %5 1078
Tallowlbolt = Ty SS bolt =~ -psi

Tallow] bolt
SFl = —— = 24802
9

1.2 Thread Shear in the Tapped Holes:

4 .
Tyield] .2 Ty 30488 = 3 10 +psi

Ley = 5m
7D, 1-Le
Ay = % - 0157in’
T
Ti_hreadl =—=1241.91 Gpm
Aq)
WDmlz
Fpreload1: 0.69,llow1bolt’ T 565.487-Ibf
F.
. preloadl .
Tpreioadl i : 3600-ps1
Tmaxthreadl ©= | Tpreloadl if Tpreloadl = Tthread]

Tihread] ©Otherwise

Tyieldl .2

SF = = 4.811
thread]
\)‘3-1'

maxthread]

1.3 Recommended Torque:

Fholt_yieldl *= allowlbolt *m1 = 942.478-1bf

T
; ) yield].2 T
rﬂu.ead }’léldl . T'.Asl '—-J;l s 1‘) 'lbr
['.max_tnrqucl = | Fholt _vieldl if Fipread | yieldl = Fholt _yieldl

Flhread yieldl otherwise
K; = 0.20
) = 2R.274-in-Ibf

T13= Ki'I)Ill'qu.x_l.orquc]‘(”'r’.

EPPS CW Analysis, 5. Ayers

Tensile force acting on fastener

Tensile stress in fastener

Yield strength of SS SHCS

Static Factor of Safety for Fastener

Yield strength of 304 85

Length of engagement

Shear area of female threads

Shear stress in female threads

Force due to preload torque

Shear stress in female threads, due to preload torque

Maximum shear stress in female threads

3600-psi

Factor of Safety for Female Threads

Maximum force allowed on SS bolt

Maximum force allowed on female threads

Maximum force allowed on Bolt /
Female Threads

= 042.48.1bf

Friction factor for threads, per EDSS table 1.2-1, section
1.2.4.2, rev 1 (Female threads = Stainless Steel, Male threads
= Stainless Steel, Friction = Lubricated - Silver Plated)

Recommended torque for bolt (80% of material yield strength
used, per EDSS section 1.2).
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| i CLASSIFICATION: UNCLASSIFIED
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(LLNS) WHICH OPERATES LAWRENCE _E:EH_ A
LIVERMORE NATIOMAL LABORATORY (LLNL)
FOR THE U.S. DEPARTMENT OF ENERGY UNDER [T o mmsy— oot s 2| EPPS MODIFICATION
CONTRACT NO. DE-ACS2-07NA27344. T g s Taen]  1IM MOUNT ASSEMBLY
| ANY REPRODUCTION, DISSEMINATION AND/OR o i [
GBI FABRRCATION IS PROHIBITED WITHOUT THE M EAD e v | GGt ok [ oW e 5]
UNCLASSIFIED | PERMISSION OF COGNIZANT LLNS PERSONNEL. T _.“““’ ] D I 14067 L SAA1D-500047 -AA
e R mEMRED| 1 SR WORE |
8 7 6 5 4 3 | 2 | 1




Lawrence Livermore National Laboratory EDSN10-000004-AA | Page 37 of 51
Engineering Directorate Safety Note Name: S. Ayers
Date: 4/6/2010

Title Electron Positron Proton Spectrometer

8 | 7 | 5 | 5 4 3 2 | 1
CLASSICATON: REVISIONS |
ZONE | REV DESCRIPTION. DN CHK APVD DATE
UNCLASSIFIED :f: |[ i E E ; —
FASTENER
NOTES: TORQUE SPEC
KRYTOX XHT—ACX THREAD LUBRIANT MAY BE USED ITEM | TORGQUE
NO | IN-LBF D
2 5.0
3 13.5
4 5.0
THIS IS A NON ENGINEERING DRAWING
4 SCR, MACH, SCH CAP, 10-32 X 1.25%, SSL 18, SILVER PLATED 24
4 SCR, MACH, SCH CAP, 10-32 X 2,00, 55L 18, SLVER PLATED 23
8 SCR, MACH, SCH CAP, 10-32 X 1,00, SSL 1B, SLVER PLATED 2
8 SCAR, MACH, SCH CAP, 10-32 X 83", S5L 18, SLVER PLATED 2
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8 SCR, MACH FLM, SLOT ORWE, 4—40 X .19", 550 18, SLVER PLATED 18
i e P =c
1 SHELD, REAR 18
1 SHIELD, FRONT LEFT 15
2 SHELD, SIDE 14
2 SHIELD, TOP / BOTTOM 13
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1 CURVED WAGE PLATE GUIDE, UPPER 10 f—
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1 SUT HOLDER 7
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PER: U.S, DEPARTMENT OF COMMERCE: 13 CFR 799 / EGCN 3AD1Ae.5.
U.S. DEPARTMENT OF STATE: SECTION XV OF THE ITAR MUNITIONS LIST.
VIOLATIONS ARE SUBJECT TO PENALTY UNDER:
SECTION 11 OF THE EXPORT ADMINISTRATION ACT OF 1974
SECTION 38 OF THE ARMS EXPORT CONTROL ACT.
[ CLASSIFICATION:  UNCLASSIFIED
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Classification:
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Break sharp edges .03 MAX
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R.1275 ENeinne ¢ .252+.001 THRU ALL
Q|.002\A|B|C\ "‘B Y\%\‘OOS@\A\BICL
\ | i
[ & @ @ @ @ 1T e 1 | eold] + 625
- 300 L313 7
—{1.000~— .
20t 5= -~ 2875— B8]
1 5.125 -
8.125
11.125 _
. 14,125 > C .
- 14.875 g =
) .2510+.0005 THRU ALL
063 X 45° 7X ¢ .201+.005 THRU ALL
- TYP. L @5751.010 T .190+.010 lo1]als[c] "
Blorm|AlB]C —.789
| BBl ) (R
. © TT @ T TT @ @ 77 TS} ' .
|| = L L a s .540
——.625}—|
| ~1.375+ |
—2.125—
3.625
6.625
B 9.625 | :
12.625 -
16.500

1

5081 Aoy
Pa#  |Descriphion / Materal - ~ems
Parts list
INCH NAME DATE vaence Livemare Nafiondl Laberafory
o anmarenz | 603008 srrce petsocn
Third angle projection o R
A ) A
| TRED Left mounting rall - TiM mounting
: STE [OWG. NG, =Y
i ~ i A
Clasification:
? UNCLASSIFIE UNCLASSIFIED SCALE | [ shieer 1o |
[ 7 B ! s T 4 3 J L




Lawrence Livermore National Laboratory
Engineering Directorate Safety Note

EDSN10-000004-AA

Page 39 of 51
Name: S. Ayers
Date: 4/6/2010

Title Electron Positron Proton Spectrometer

L L L
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Break sharp edges .03 MAX
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I 13.000
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CLASSICATON: REVISIONS |
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NOTES: UNLESS OTHERWISE SPECIFIED
o 1. APPLICABLE STANDARDS/SPECIFICATIONS:
ASME Y14.5M=19394, DIMENSIONING AND TOLERANCING
ASME B46.1-2002, SURFACE TEXTURE
ASME ¥14.36M-1996, SURFACE TEXTURE SYMBOLS
4x 219 jgég THRU ASME Y14.38-2007, ABBREVIATIONS AND ACRONYMS
1 L g 344?832 F.930 +.030 2. BREAK EDGES .005 — .015 R OR CHAMFER.
[@[@.010@[A[B]C] 3. PROTECT PART AND FINISHED SURFACES DURING
SHIPPING AND HANDLING.
4. FABRICATION AND HANDLING OF COMPONENTS SHALL CONFORM
™ T = TO LLML SPECIFICATION MELS8-001 (FABRICATION OF NIF
& & & LASER COMPONENTS AND STRUCTURES). ANY DEVIATION FROM
c THIS SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR
APPROVAL.
@— @ 5. CLEANING OF COMPONENTS SHALL CONFORM TO LLNL
SPECIFICATION MELS9—-009 (GROSS CLEANING OF NIF LASER
COMPOMENTS AND STRUCTURES). ANY DEVIATION FROM THIS
N (6.545) 2% [2:550] SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.
6. WEIGHT 1.4 LBS,
©-0- o ©
B LA —© © @
g THIS IS A NON ENGINEERING DRAWING
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Cahaion:
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Cahaion:
oA

4X D 159 T .625
10-32 UNF  \ .380

o ale]c]

Break sharp edges .03 MAX

Clean for vacuum

64,
\/ or better unless otherwise specified

Electroless nickel plate .0005" min thickness|
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UNCLASSIFIED

NOTES: UNLESS OTHERWISE SPECIFIED

1. APPLICABLE STANDAHUS{SPECIFICAT!ONS: b
ax 21979 1y ASME Y14.5M—1994, DIMENSIONING AND TOLERANGING
—302 ASME B46,1-2002, SURFACE TEXTURE
[@]Z.010®[A]B[c] ASME Y14.36M—1996, SURFACE TEXTURE SYMBOLS
+.006 ASME Y14,38-2007, ABBREVIATIONS AND ACRONYMS
8x .063 —.002 ¥.750 +.030
— [&[g.010@ [A[B]C] 2. BREAK EDGES .005 - .015 R OR CHAMFER. =

3. PROTECT PART AND FINISHED SURFACES DURING

| 1 / SHIPPING AND HANDLING.
P 10 *——O

AT 4. FABRICATION AND HANDLING OF COMPONENTS SHALL CONFORM
1 1 TO LLNL SPECIFICATION MEL9B—001 (FABRICATION OF NIF

LASER COMPONENTS AND STRUCTURES). ANY DEVIATION FROM

© | (4.070) THIS SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR c

ax[3o35] 2x[3310] APPROVAL.

O o & al 5.  CLEANING OF COMPONENTS SHALL CONFORM TO LLNL
SPECIFICATION MEL99-009 (GROSS CLEANING OF NIF LASER

1 COMPONENTS AND STRUCTURES). ANY DEVIATION FROM THIS

SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.

— 2x[.760]
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2x[6.313 EXPORT CONTROLLED

PER; U,S. DEPARTMENT OF COMMERCE: 13 CFR 799 / EGCN 3AD1As.5.

(6.875) 145, DEPARTMENT OF STATE: SECTION 3/ OF THE ITAR MUNITIONS LIST.

VIOLATIONS ARE SUBJECT TO PENALTY UNDER:

SECTION 11 OF THE EXPORT ADMINISTRATION ACT OF 1974
SECTION 38 OF THE ARMS EXPORT CONTROL ACT.

CLASSIFICATION: UNCLASSIFIED
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5. Install #10-32 threaded insert after plating. |-
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CLASSICATON: REVISIONS |
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NOTES: UNLESS OTHERWISE SPECIFIED
L O - L0
D ¢ i = 1. APPLICABLE STANDARDS,/SPECIFICATIONS: D
ASME Y14.5M—1994, DIMENSIONING AND TOLERANCING
© — 3x og3 006 660 £.015 ASME B46.1-2002, SURFACE TEXTURE
-.002 ASME Y14.36M—1986, SURFACE TEXTURE SYMBOLS
[5.035] ) ¥.750 £.030 £00 4015 ASME Y14.38-2007, ABBREVIATIONS AND ACRONYMS
T @[g.010@[alB[C TR,
— O o T o 2. BREAK EDGES 005 — .015 R OR CHAMFER, I
1 7X R.030 MAX 3. PROTECT PART AND FINISHED SURFACES DURING
[7438) SHIPPING AND HANDLING.
+.015 / 2x%[2.500} */_ i 7Y ] 4, FABRICATION AND HANDLING OF COMPONENTS SHALL CONFORM
ax @219 o0 THRU 2x [5125] ] TO LLNL SPECIFICATION MELS8-001 (FABRICATION OF NIF
FIToeAERE] J Fi LASER COMPONENTS AND STRUCTURES). ANY DEVIATION FROM
g = {5.438} I ROEE 080 4 THIS SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR c
2x[6.313 L .360 +.015 APPROVAL.
REE
. CLEANIN MPONENTS SHALL M TO LLNL
DETAIL [elotolAlBlc] 5. CLEANING DF COMPONENTS SHALL CONFORM TO
1 % goo) SPECIFICATION MEL99—008 {GROSS CLEANING OF NIF LASER
[e) [o] 3 10 4015 COMPONENTS AND STRUCTURES). ANY DEVIATION FROM THIS
[@.o10]A[B]C] SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.
> J b
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| | \ —I_ VIOLATIONS ARE SUBJECT TO PENALTY UNDER:
' ! SECTION 11 OF THE EXPORT ADMINISTRATION ACT OF 1974
| SECTION 3B OF THE ARMS EXPORT CONTROL ACT.
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CLASSFICATON,

DESCRIPTION.

UNCLASSIFIED

.B20 £.015
380 £.015

2X R.030 MAX

NO 10(,190)-32 UNF-2B
F.450 MIN FULL THREADS
TAP DRILL THRU

[@[@.010@]A[B[C]

248

495 £.015 +

350 +.000

== 020
[#].015]A[8[C]

550 +.010

w
WODEL: ELECTRON PROTON POSITRON SPECTROMITER
[=H

[@Lois[AlEIC]

NOTES: UNLESS OTHERWISE SPECIFIED

r

APPLICABLE STANDARDS/SPECIFICATIONS:
ASME Y14.5M—-1994, DIMENSIONING AND TOLERANCING
ASME B46.1-2002, SURFACE TEXTURE
ASME Y14.36M—1996, SURFACE TEXTURE SYMBOLS
ASME Y14.38—2007, ABBREVIATIONS AND ACRONYMS

125/ ALL MACHINED SURFACES.
BREAK EDGES .005 — .015 R OR CHAMFER.

PROTECT PART AND FINISHED SURFACES DURING
SHIPPING AND HANDLING,
CALCULATED WEIGHT = 0.02 LB.

FABRICATION AND HANDLING OF COMPONENTS SHALL CONFORM
TO LLNL SPECIFICATION MELSB-001 (FABRICATION OF NIF
LASER COMPONENTS AND STRUCTURES). ANY DEVIATION FROM
THIS SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR
APPROVAL.

CLEANING OF COMPONENTS SHALL CONFORM TO LLNL
SPECIFICATION MEL99-002 (GROSS CLEANING OF NIF LASER
COMPONENTS AND STRUCTURES). ANY DEVIATION FROM THIS
SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.

THIS IS A NON ENGINEERING DRAWING
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EXPORT CONTROLLED
PER: U.S. DEPARTMENT OF COMMERCE: 13 CFR 799 / EGCN 3AD1Ae.5.
U.S. DEPARTMENT OF STATE: SECTION XVI OF THE ITAR MUNITIONS LIST.
VIOLATIONS ARE SUSBJECT TO PENALTY UNDER:
SECTION 11 OF THE EXPORT ADMINISTRATION ACT OF 1974
SECTION 38 OF THE ARMS EXPORT CONTROL ACT.
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COMPONENTS AND STRUCTURES). ANY DEVIATION FROM THIS
5 SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.
le— 4,500 .015 —«
EIEEDEE
8 18.500 £.015
B llm [@].015]A[B[C]
E THIS IS A NON ENGINEERING DRAWING
E g UMINUM 6061-T6| ASTM B 209
FaT oR T UATERAL
g 650 4,015 —  —to10*220 = w | T
: [#[.015]AlB[C] EXPORT CONTROLLED
g PER: U.S. DEPARTMENT OF COMMERCE: 13 CFR 799 / EGCN 3AD1Ae.5.
= 3 .S, DEPARTMENT OF STATE: SECTION X\ OF THE ITAR MUNITIONS LIST.
VIOLATIONS ARE SUBJECT TO PENALTY UNDER:
SECTION 11 OF THE EXPORT ADMINISTRATION ACT OF 1974
A" 4% R.O30 MAX SECTION 38 OF THE ARMS EXPORT CONTROL ACT.
CLASSIFICATION: UNCLASSIFIED
A—A INCH .LMJRM LIVERMORE
THIS DRAWING WAS CREATED BY THE e MATIONAL mwﬁ* fa
LAWRENCE LIVERMORE NATIONAL SECURITY, LLC . e R o
(LLNS) WHICH OPERATES LAWRENCE
A LIVERMORE NATIONAL LABORATORY (LLNL) ‘E:} = EPPS MODIFICATION
E Egp: THE Ufé "&“ﬂi"}?ﬁgﬂf" UNDER | ezss ovamer S (WS o oss [y | SPECTROMETER ASSEMELY
ANY REPRODUGTION, DISSEMINATION AND/0R L’?m.w “%ﬁ.‘ :_,, saumimmael | [FTING HANDLE
BUSIACSTOR: FABRICATION IS PROHIBITED WITHOUT THE L0 v AL e T | O o | 080 90 (=3
UNCLASSIFIED | PER oF LLNS Wm:‘?’} ey L] SAA10-500039-AA
SOMT NOMNE BEET 1 OF 1
8 7 3 5 4 | 3 | 2 [ 1




Lawrence Livermore National Laboratory
Engineering Directorate Safety Note

EDSN10-000004-AA

Page 50 of 51
Name: S. Ayers
Date: 4/6/2010

Title Electron Positron Proton Spectrometer

| 5 4 3 2 | 1
CLASSICATON: REVISIONS |
UNCLASSIFIED :':m "“l' DS i o i I3 E L i i3
NOTES: UNLESS OTHERWISE SPECIFIED
D 1. APPLICABLE STANDARDS,/SPECIFICATIONS:
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CLASSFICATON,

DESCRIPTION.

UNCLASSIFIED
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2% @.201 _ 002 ¥.850 +.030
.250-20 UNC—2B ¥.650 +.030
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NOTES: UNLESS OTHERWISE SPECIFIED

APPLICABLE STANDARDS/SPECIFICATIONS:
ASME Y14.5M—1594, DIMENSIONING AND TOLERANCING
ASME B46.1—-2002, SURFACE TEXTURE
ASME Y14,36M—1996, SURFACE TEXTURE SYMBOLS
ASME Y14.38—2007, ABBREVIATIONS AND ACRONYMS

129 ALL MACHINED SURFACES.

BREAK EDGES .005 - .015 R OR CHAMFER.

PROTECT PART AND FINISHED SURFACES DURING
SHIPFING AND HANDLING.
CALCULATED WEIGHT = 18 LB.

FABRICATION AND HANDLING OF COMPONENTS SHALL CONFORM
TO LLNL SPECIFICATION MEL98-001 (FABRICATION OF NIF
LASER COMPONENTS AND STRUCTURES). ANY DEVIATION FROM
THIS SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR
APPROVAL.

CLEANING OF COMPONENTS SHALL CONFORM TO LLNL
SPECIFICATION MEL99—009 (GROSS CLEANING OF NIF LASER
COMPONENTS AND STRUCTURES). ANY DEVIATION FROM THIS
SPECIFICATION SHALL BE SUBMITTED TO LLNL FOR APPROVAL.
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